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ABSTRACT 

The selection and application of construction materials has a significant impact on the 
outcome and sustainability of construction projects. It contributes towards the effects of 
construction materials on a variety of aspects like environmental sustainability and human 
health. The selection of suitable materials is critical in determining the project's 
environmental footprint, as traditional materials frequently contribute to high carbon 
emissions. Therefore, this research aims to identify the effects from the usage of the 
construction materials towards the environmental degradation and to suggest the best 
strategies to overcome the problems. The data were collected from the respondent through 
online questionnaire survey. A total of 137 questionnaire disturbributed to the Architects and 
Engineers in Pulau Pinang that works at registered firms with Board of Architects Malaysia 
(LAM) and Board of Engineers (BEM) and received 45 responses. The findings revealed that 
the construction materials have a big impact on the environment and some strategies in 
selection of construction materials has been suggested and it is hoped that the findings 
contributed to the awareness and implementation of more sustainable and eco-friendly 
practices in the construction industry.  

Keywords: green construction materials, environmental degradation, greenhouse 
gas emission, waste generation,  recycled materials.  
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INTRODUCTION 

In Malaysia, construction industry is the most profitable sector to the national 
economy and among the most fastest growing sector. According to Hillebrandt (2000) 
construction industry is a key sector of the economy for every country. Ofori (2012) 
added construction sector contributes to national socio-economic development by 
providing the buildings which are used in the production of all goods in the economy. 
Along with technological and developing advancements, our country is no exception 
from experiencing rapid development in order to meet the needs and desires of its 
people. Malaysia's economy must function productively and effectively in order to 
achieve an identity that represents a developed country. This is supported through 
national agenda in the Twelfth Malaysia Plan (2021-2025) that the government green 
procurement initiative will be expended to state government and local authorities and 
it is expected to increase to 25 per cent by 2025.  

Without realizing all the effect of the material used in the construction, the 
construction industry keeps advancing. Despite the rapid development, there are 
some problems that harm the lives of the community. The problem of environmental 
pollution due to unplanned construction has become a major issue (Omardin & 
Abidin, 2014). The threat of pollution to the environment is the deterioration of the 
environment that can be seen physically and socially. Therefore, in order to decrease 
the negative environmental effects of buildings, the construction industry has created 
sustainable building approaches, where buildings play an important role in 
greenhouse gases, massive energy, and water use and large land use are important 
(Altuma and 2 Ghasemlounia 2021). This is supported by Buildabroad (2017) 
sustainable buildings take advantage of the natural resources available and depend 
on a “green” choice of materials.  

The construction of high -rise buildings or urbanization that are generally 
based on various type of materials that is happening across the country has caused 
many negative impacts on the environment. As a result, it has threatened the natural 
ecosystem. This development has a significant environmental impact in terms of 
climate, pollution, logging, and hillside. There are several effects of the construction 
materials to the sustainable environment. Therefore, the relevant stakeholders should 
take an initiative to reduce the harm to the environment and enhance the quality of 
life. This is also to ensure that the sustainability can still be maintained even though 
there is still a lot of development to be done. 
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METHODOLOGY 

The type of data collection used for this research is quantitative method. The data 
was being collected from a questionnaire survey and the respondents are Architects 
and Engineers in Pulau Pinang that works at registered firms with Board of Architects 
Malaysia (LAM) and Board of Engineers (BEM). Based on Raosoft, the sample size 
for the population is 137, so, 137 questionnaire have been distributed through Google 
Forms and received 45 renponses. A five-points Likert-scale is used for the items in 
the questionnaire that ranged from 1-very disagree to 5-very agree. Next, the analysis 
done by using Statistical Package for Social Science (SPSS) Version 26. The 
analized data were presented in the form of frequencies and median rank.  

The limitation of this study are respondents, location and time, and it relies on a 
questionnaire survey as primary data collection method. The time allocate for data 
collection is limited, as it must completed within a semester. Furthermore, the 
questionnaire survey will only cover a small sample size of professionals in Malaysia, 
as well as geographical area. As a result, the study uses the purposes sampling 
technique to determine the sample sie for the purpose of gathering data. 

ANALYSIS 

Demographic Background 

The age distribution of respondents indicates that the number of respondents aged 
21-23 years is (4.4%) of the total respondent aged 24-27 is (37.8%) of the total and 
respondent over 28 years is (57.8%) of the total respondents. majority of the 
respondent or 57.8% is an Engineer while the other 42.2% is an Architect. Most of 
the respondent have experience of working in the industry within 1-5 years by 55.6% 
while the respondents with the experience of 6-10 years and over 10 years is 15.6% 
and 28.9% respectively. Other than that, the highest percentage of the total number 
of the project involved or handled by the respondent indicate that majority of the 
respondents had handle 0-5 projects with 42.4%. 40% of the respondent had involved 
in 6-10 projects, while 15.5% is for 11015 projects and lastly 2.2% for the total projects 
of 21-25 projects.  

Table 1: Demoghraphic background 

Item Description Frequencies Percentage (%) 
A Age 
 21-23 

24-27 
28 and above 

2 
17 
26 

4.4 
37.8 
57.8 
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B Job position 
 Architect 

Engineer 
19 
26 

42.4 
57.8 

C Working experience 
 1-5 years 

6-10 years 
Over 10 years 

25 
7 
13 

55.6 
15.6 
28.9 

D Total numbers of project involved or handled 
 0-5 projects 

6-10 projects 
11-15 projects 
21-25 projects 

19 
18 
7 
1 

42.4 
40.0 
15.5 
2.2 

 

Effects from the usage of the construction materials 

Table 2 shows the rank of mean and for the effects from the usage of the construction 
materials towards the environmental degradation. From the table above, it can be 
concluded that the highest rank of mean for the effects is 4.42 which for 
environmental pollution. From here, we can see that the respondents think the usage 
of the construction materials in the construction sector causes environmental 
pollution. Besides, the second rank of mean for the effects is 4.36 which is the use of 
the construction materials causes problems in construction waste disposal.  Other 
than that, the mean of the usage of construction materials causes health problems 
rank third with 4.31. Lastly, fourth rank of mean for the effects is the usage of the 
building materials causes air pollution and increase heat which is 4.29. 

Table 2: Effects from the usage of the construction materials towards the 
environmental degradation. 

Item Description Mean Std deviation Rank 
1 The use of construction materials 

in the construction sector causes 
environmental pollution.  

4.42 1.097 1 

2 The use of construction materials 
causes air pollution and increased 
heat. 

4.29 1.121 4 

3 The use of construction materials 
causes problems in construction 
waste disposal. 

4.36 0.957 2 

4 The use of construction materials 
causes the health problems. 

4.31 0.973 3 
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Strategies in selecting construction materials towards reducing 
effects to the environmental degradation.  

Table 3 shows the rank of mean for the strategies in reducing effects to the 
environmental degradation. The highest rank of mean for the strategies is 4.69 which 
is encourage the suppliers in the construction materials to increase the production of 
the green materials can reduce the environmental degradation. Next, mean of 4.67 
rank second which is encourage the industry players to use green material in their 
project so that it can reduce adverse effects to the environment. After that, minimize 
waste disposal of the construction materials rank third in the mean rank with 4.64. 
Provide more education programme related to the green material can enhance the 
awareness about the importance of using green materials and come out with a good 
strategy can overcome the problems of environmental degradation caused by 
construction material rank fourth and fifth with mean 4.62 and 4.60 respectively.  

Table 3: Strategies in selecting the construction materials towards reducing 
effects to the environmental degradation. 

Item Description Mean Std deviation Rank 
1 A good strategy can overcome the 

problems of environmental 
degradation caused by 
construction material. 

4.60 0.654 5 

2 Provide more education 
programme related to green 
material can enhance the 
awareness about the importance 
of using green materials. 

4.62 0.614 4 

3 Encourage the suppliers in the 
construction sector to increase the 
production of the green materials 
can reduce the environmental 
degradation. 

4.69 0.633 1 

4 Encourage industry players to use 
green material in the project can 
reduce adverse effects to the 
environment. 

4.67 0.640 2 

5 Minimize waste disposal of the 
construction materials can reduce 
the environmental degradation. 

4.64 0.645 3 
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DISCUSSION  

Objective 1: Effects from the usage of the construction materials towards the 
environmental degradation. 

From the data analysis of table 2, it is found that the most obvious effect from the 
usage of the construction materials that have agreed by the respondents is the use 
of construction materials in the construction sector causes environmental pollution. 
The construction industry has a significant environmental impact such as a scarcity 
of global resources and environmental degradation (Chen et al. 2021). Environmental 
pollution can be caused by the resource extraction, deforestation, waster generation, 
energy consumption for the transportation of the materials, and chemical pollutants 
from the materials itself. Forests are being wiped out on a massive scale to meet the 
demand for various urban facilities (Nuruzzaman, 2015).  

Next, the respondents agreed that the second effect from the usage of construction 
materials to the environment is the use of construction materials causes problems in 
construction waste disposal. This is supported by Guo et al., (2018), Due to the 
increasing in construction waste, recycling of waste concrete has become an 
important issue worldwide. Among the problems is it faced problem in volume and 
space constraints of the waste, improper disposal practices, improper handling of 
material that can be hazardous and recycling and resources recovery.  

Lastly, the third most obvious effect from the usage of construction materials to the 
environment that has been choose by the defendants is the use of construction 
materials causes the health problems. Chen et al., (2021) said that rapid urbanisation 
has had a significant impact on the ecosystem and human health. Among the factors 
is dust and particulate matter generated during the construction process, demolition 
activities, allergies and irritation caused by the materials itself, noise pollution and 
material containing chemical.  

Objective 2: Strategies in selecting construction materials towards reducing effects to 
the environmental degradation.  

From the data analysis of table 3, it is found that the most effective strategies in 
selecting the construction materials towards reducing environmental effect is by 
encourage the suppliers in the construction sector to increase the production of the 
green materials. Mahmoudkelaye et al, (2018), Sandanayake, (2020) mentioned 
sustainable materials are thought to be extremely important in the achievement of 
environmentally sustainable construction projects in order to reduce their 
environmental impact. It can be achieved by encourage research and development 
on producing more green materials, through government support and financial 
incentives, collaboration and partnership and market demand awareness.  

296 



Furthermore, the second most effective strategies in selecting the construction 
materials towards reducing environmental effect is by encouraging industry players 
to use green material in the project. this can be done by providing educational 
programme about the implementation of the green building materials. This is 
supported by Johnson et al (2019), it is important to provide more education and 
raising awareness of the benefit of green materials. Besides, financial incentives and 
certification and setting standard of the sustainable building can enhance the 
implementation of green materials in the projects by the industry players.   

Next, the third strategies in selecting the construction materials towards reducing 
environmental effect choose by the respondent is minimize waste disposal of the 
construction materials.  waste minimisation is an important area of concern in the 
implementation of the construction waste management in the construction industry of 
Malaysia (Begum et al., 2006). As the construction waste management has become 
a global problem, there must be a step taken to overcome it. Practice the concept of 
‘3R’ which is waste reduction (reduce), reuse and recycle. As mentioned by Chen 
et.al (2006) among the building materials that can be reused in the construction work 
are bricks, tiles, and concrete mould made of wood. Besides, doing good 
maintenance and designing the construction taking into account the overall cost to 
avoid wasting materials also can minimize the waste disposal.  

CONCLUSION 

To summarise, the selection and application of construction materials has a 
significant impact on the outcome and sustainability of any construction project. The 
appropriate material selection not only determines the structural integrity and 
durability of the building, but it also has significant environmental and economic 
implications. Moreover, construction materials have huge effects on the project's 
environmental footprint. Traditional materials, such as concrete and steel, emit 
significant amounts of carbon dioxide during their manufacturing processes, 
contributing to climate change. However, advancements in environmentally friendly 
and sustainable materials, such as recycled materials, provide alternatives with lower 
embodied energy and lower carbon footprints. Using these materials can help 
promote environmentally responsible construction practises and reduce the industry's 
environmental impact. 

Based on the analysis that have been made, there are some suggestions of 
recommendation for this research study. To improve the study on this topic, the future 
research can be done by focusing on other scope of topic green building materials in 
the construction industry. Further researcher could do investigation on types of green 
building materials, the production of the materials, benefits of using green materials, 
and critical success factor in the implementation of green materials in construction 
industry in Malaysia. 
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